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5= 




»-#>?5X* (I>i>9atR4) 






C »H~ c^. »-*>»7X* (x,i>S**6) 





(2) 



[ffi** 1 1 v«r*m^ri6* , &IB«**i-5« 

[it**2] ±IE^^^7^.^I4, 77-1/^4)5 

[ft** 3] ±IB7*n h vSrttWpTIBft'B'IBSri, - 
SOa H, -PO (OH) z , -SO2 NHSO2 -, 
-SO2 NH2 » -COOHfrtbmittlZ>'pt£< b h 1 

** 1 tBtto^o b >&mfto 

A-SOs H, -A-PO (OH) 2 , -A-SO2 N 
HSO2 -R° (R°lt -CFs XI1-CH3 ) , - 
A-SO2 NH 2 , -A-COOH [fcfcTU AteO, 
R, O-R, R-O, 0-R-OcOV>-fix* :> "Cfct>x R 
ttC.H, (1^x^20, 2^yg40) "C^^itS 

fc5r i £1-5 1***3 IB*©:/ n h>mm» a 
[if** 5] ±ia7°o hvfcJfcmwtBfc'&t&atW:* - 20 
A' -SOs H, -A' -PO (OH) 2 , -A' -S 
O2 NHSO2 -R° (R° fi, -C F 3 XI4-C 
Hs ) , -A' -SO2 NH2 , -A' -COOH [fc 
TcU A' ttR' , O-R' , R' -O, R' -O- 
R" , O-R' -O<D\,^-mfrX'h<0 , R' , R" ttC 
x Fy Hz (1SxS20, l^y$40, 0SzS3 
9) Tf^$*v5 7 5'<bT/i'*/Hfl5^:tffcS. ] frtbMtf 
*t5'>&< fcfc lStfeSr i£#«i1-5f***3fE 

[it**6] -kfB^n h^g^SBfc ;fc!?#5 «Pte»4» 30 
N, S, O, P©/>*< fctl«SrfllJ*7C*t UT*t* 
r. fc&#»i:1-;5S***liB«©:/n h^BMW. 

[it**7] Jite^n b^S*«4:*9#»«Mt»*» 
-O-, R-CO-R, R-CO-O-, -O-CO- 
O-, -OH, -S-, -NH-, -NR-, -SiO 
- (fcf£U vTixfc*JV^-CtRI*^'fk7fclS«Sr^ 

[if**8] -hiS^o b^S*«i:*0#S«MtSr* 
"f**«tts *tfe5: i£#milh5it**liEtt© 40 

[it**9] JLIB^a hvgat»fc*0»6aWttSr* 
-TS^fCli, #y a^^:/;^^K££#^:-r5iiS5H : - 
#-f5#3fC»i, 1W±07;^-;k <»«:©« 
^t«:t-fc5I i«r4$«£-t-"5i***liE«£>7 ,, n h 

[11*91 1] ±E^n hvSrttUpIlgfttrlB*©* so 
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W2/N1 *so. 5~3 2:/<C5i?lc±|EK*^7^. 
ass-g-Sti/cvs r. fc £4#«i:-t-Sf*** 1 BE«ro^n 
[«** 12] 7nb ^SrJfcffl pTttft-ffteaSrWi-S 

5r t*#mti-5^**i 2|E*^7°n hyfiift. 
[it** 1 4 ] -LIE^n h ^fcifetti pJIB^CfftlSl*, 
-SOs H, -PO (OH) 2 , -SO2 NHSO 

2 -SO2 NH2 , -COOHri>ib:ltf;ft-54>&< 

-r^i***i 2fe«ro7°o n^aw*. 
[i***i 5] -kisT-n h^srjkaprffi^'ffttaw:, 

-A-SOsH, -A-PO (OH) 2, -A-SO2 
NHS02 -R° (R°IJ, -CFsXIi-CHs) , 
-A-SO2 NH 2 , -A-COOH [fcfcU All 
O, R, O-R, R-O, 0-R-0<DVT*L73>t?fc 
•9, RliC. Hy (15x520, 2SyS40) "Csg 

l®T-fc5wi£#®t-rS!t**l 4fE^ro7 p P 

[it** 1 6 1 ±iE7°n h iszwctissimte-gmm-z, 

-A' -SOs H, -A' -PO (OH) 2 , -A' - 
SO2 NHSO2 — R° (R°lt -CFsXtt-CH 

3 ) , -A' -SO2 NH2 , -A' -COOH [fcfc* 
L, A' I4R' » O-R' , R' -O, R' -O- 

R' , O-R' -OmW^fctl, R' , R* (iC 
x Fy Hi (1^x^20, l^y^40, 0^z^3 

9) T?&zirhZ7 yfcT/i'*;i'tm-ehZo ] frtbmtz 

tvZ>'Pt£< bh 1@-Cfo5i t«r#tai:-r5it**l 4 

[it** 1 7 ] ±ta7°n b yS»i/i 9 »5*Mfc 
« x N, S, O, Pco'>/i< i t> lSSr«^5t;^t LT 
^trr tSr#mi-r5it**l 2l5«CD^n h >>&m 

[it**18] ifaT'n bV'SSffir/itJWStMt 
(i, -O-, R-CO-R, R-CO-O-, -O-C 
O-O-, -OH, -S-, -NH-, -NR-, -S 

iO- (fe^L, V^tvlc*5V^-Ct,R(*^'fk7K^^^ 

1 7|E«^^n h^i2#(*: 0 

[it** 1 9 1 -k!E7°n h VSr«tffl «rffi*'g'IB*©* 
Ni t±iE^n h vS^Sl5i:/«C , ?#5^C^N2 OJt 
^N2/Ni/55o. 5~3 i 5 lr±|S7°a h^?r 
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J® 2 l fE*om«fl:^^<-f 

S23 fB«WB^k#^<-r 
[000 1] 

m x. \c m-r z t <o -e & s . 

[0 00 2] 

[0 0 0 3] ±fE«S^«flfc»w*5V>ril, ^fc>tt57°n F- 
J: o T^**®* g # tr^JJiJi- 5 r t 

ft ±-T €> _hT? :*: # ft ft 4 5 . 

[0004] — j&ic 3tta~ ioo < c*«cDias^HT- 

^»«tJBTf*>59*3.#>'4t«, iffiiBi*-*-:7-f tf-v (Nafi 
on) J $>=TTti:<Dm&4>=*Tmti:k'i>ittmMX*1b'9 , 

[0 0 0 5] JilS7*n H^e^fttffi^BitCfcV^TJi, 



OgfDTk, -ffr:b*>#t> 1 0^e/KO*^^*5-g-*^TV^ 

»*sr*au-cv^5. ft*j, tr-iryufsmmmn. mm 

10 [0 0 0 6] 

[»93#»*LJ:Si:r3RH] JtfE<DJ:5 

-tzbfcft^&mmm^te'o, h>temms* 
©iufco, mmikoWHf tfto-cv^s,, 

[0 0 0 7] #3891 tt, *»*»5tt3lE©SH»H:«*-c«3e 

CtSrSWt-rS. *6>K*3fiM»4, &miS.K&W£fi 
[0 0 0 8] 

7 7 - 1'^* — jj? >-r y f- zl— yft b*<nmw£ft=i- 

[0 0 0 9] "Tft^*>s *«i©7 , o h 7* 

<4Sr*i- 5 ^ ^ 7 ^ 9 trfitr r. i: Sr#® t 5 1 © r* 
so fc5„ *fc, *^KW®5C'ft:¥7*^^W:, Il»t)t 



(4) 
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«r«*.-Cfc9, ±M7°* b bv££fcttt 
=7 * 9 £ * tr C t * t i" 5 *> © T- fc 5 o 

[ooio] yoi- v?r^i±i"5rte^'i'^s^ ; frt-s^^ « 
97*9 (^o b>*fflMB**ri-*«**9**> (4. 

*»%-^tfi6:v^a«« 1 6ot~-4 

0"Croi£H) ■CWeSHt*:**'* - *. 

i&m-rz>o ^hyswt (-0-**) a*****?- 

* bVfc©WlC;dc*jHrS-«rf'P9J& 
[0 0 1 1 ] #8l91lcfcV>T. :/o b^g^Ptft!J# 20 

LTfc±ia&SCa J ^Wc#oT^»1-5c\ tfift<> 2c 

5 **W«3^"o h^e*fltT»l4» 

[0012] -?u b^^wnh^m^^^-i-^^ 

y°n Yi/iDWmte. RTf7°n b ro&#J Srfi 1 r. 
^b h ve##©«*fl:» SOTI'^b b>-ro|ft 

[ooi3] *jt, TmmnnM.ft&T*'** **** * x 
?°a bHKig#&^£-fr-tv^5ro-e. rtt*-ccD7*o 

[0 0 14] 

[3&l$3ro*i6ro7BtB] SIT, *38M«rafflUfc7'o b> 



[0015] jMSW©?"* hye»#ii» S^fticii. 
:/n b> (H+ ) *ftm-BTffi* , &ffiS C^o h>*MNS 
<DS) #ifA£;h,;fc&ili*?**££/£#tr5fcro-C 

teSrotro£t£ 

/B1-« Hi: ^° b^#Bt14roS£i*ALfc 

[0 0 16] ±E#** 3iflftt» 
IfcWflroJBW- («*) * s ^Xtt®mUT^$*vCV^ 

:* (*#> 
BFyg*tt#|fil±t5tR«Hi. fl;*«rtt«Sr»»U 
-CJBI3&«#+#tft!J, «ft»j«b*v\ r©tt, ft 
*-ft*IBil6^©WKH.IH*>-i\ 10 0%M© 

3 *vcv**< t mm*<r>m i &h3b'9'ft 
3„ «*rotroas&t>> «*. 

IfCso , C70 . C82 *iftCft*S*t5:7 9-H' 
^ 7 9-w->'«it© / >^< t t— &lcM;Sfcig£:f?o<t> 
(V^^S*-*^/^- 

/f a -^©S P 2 — «HCSP3»#©»** 

c b ^e^ffrosft: t LT£f* LV\ 
[0017] Banc, «*w^*»#«fflii'a'Ur*5« 

flsXtt**, XJ4^^5>lc««-r5HCfcB«5t«:^ 

icMi-?>„ ^^tc^L-c. Jtft&©sMffift©-«ia s *« 

T-J?SfemiCJ;-5 7-7-^>'WS!!jgai©t?IiJ^ 

7^-^lCtt, Ef*!fnm«T, ^«^(Clil~2 nm 

^ (CNT) ti^iiixS trots 
i£S*5*nm£JLJi> t roT'ttE^* 5 1 m mlC t,3 

t5*-^^t/7r'f^- (cnf) ti^im^tro 

ASfcS. *fcs #tCCNTlC(i, 
5^y^7t-^-*^/fa-^ (SWCN 
T) (IH3a#J§) t, 2W±roS^^RKHcS!feo 

(MWCN 

T) (E?l3b#fig) <7^2@!lia5^^i^-tv^5. M 
9 ^ 9 <D*ti>&<DR*M&-& S P 3 ft* 
H4lc*i-J;5' , £^-^^>Kro«jgSr^foS^<7) 

^S:S*^-rt>rox-fct)> rroi5^«3S#t?t. ± 
IE#{*lC3iffl^#?>o 
[0 0 18] — ±|2^ig^7^^lC^A^tl.57 s n 

^ (h + ) fcttaprt&fctts* (^n b>-#«ittro 

S) iim -SOsH, -PO (OH) 2, -so 



(5) 
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2 NHSO2 - N -SO2 NH 2 , -COOH^fcjlff 

mm, m^-A-sos h, -a-po (oh) 2 , 

-A-SO2 NHSO2 -R° (R°lt -CFsXIi 
-CH3 ) , -A-SO2 NH2 , -A-COOH Lit 
*!U AttO, R, O-R, R-O, 0-R-0<DVvf 
*V*»-C*>5, RliCiHy (1^x^20, 2=£yis4 
0) T-^^ti,5r/u^/wg|5ttT*fc5„ ] ■C*SJx5'&«B 
SSr^lfSrtas-CtS, &SVM4. -A' -SO 

3 H x -A' -PO (OH) 2 , -A' -SO2 NHS 
O2 -R° (R° 14, -CFa XJ4-CH3 ) , -A' 
-SO2 NH 2 , -A' -COOH [fcfiU A' 14 
R' , O-R' x R' -O. R' -O-R" , O-R' 
-CKD^-mvfr-ehV , R' > R' liCt F,H« (1 
^x=S20, l^y=S4 0, 0 S z S 3 9 ) -eSi^tvS 

[0 0 19] £7i, ±IS7°n h^Sr*Wpr«B*WttSi 
ifcK, m^JHSSIS, fct;tl4, =hP5, 

^?l:fALtt±v\ Att«jfcW\ -NO2 , -C 
N, -F, — CI, -COOR, -CHO, -COR, 
-CF 3l -SO3CF3 4Jfffe5 (r^-C*R»4T/t- 

Si, -*«>«?-»§l3&*©fc»fc:, _kIE7°n h ^**fctli 

[0 0 2 0] «*j5'9^^fci»Ai-5-hE'&«S©* 

V^S, S*b<J4 5<@£tJ;t-r50^i:V\ Wx. 
f475 — i^cD4§-g\ 77- w-^W wta : 3H4£:&U * 

[0021] ^sit ^ 5 * * tc±iE7°n h v»a prttft-er 

7*9*Wt®mr?Z>fr (SSSfcfcifSrffl^S) x Sfetcio 

*^^©*aa*^ 5 *», *fc»4^./w*>"ft;3?.i4y 
&®x'ihz>mm? s 7*9mmvf- (7*n v ^*tttm nrt&& 
s„ 

[0 0 2 2] 0iJ;U4\ ^|g^9^^-e$>577 — uvi: 

£-&fcn#, ^n#'Vi^*fc{477— w^M^f*©*^ 
fl:tLTSt/a M"e*ttH\ #-7-F*3K7G*"£**LS 
^ftfO-B-tgS (eilx.»40S0 3HS) »::S*1-$7*n h 



[0023] *fc, rjiboRiMfofffiftot 
10 ^377-1^4, i*fc**^-tt©ttKSr«Ft>, :o: 

7^ h ^<De3fU4, MX&fr 
Lfc t> cD7i5A# < ft* L-T^S t> O t ibH 
Sri*, 75 — ^^fl»#©»-&(=«:x 77-f^fO 

[0024] ^©a&tas. 7 

7-w^co^i?fJi^T-«/&£ixTv>sfcft, m*aMi 

IcilS* x S J; 5 t> * * KX v * 4 v \ 

£<bf£, yy—lsl/<D$Lm=>xhbMm\zi&TV<3oh 

s» aaift, mmm. *e>tc«:fl&<oa*©«js 

A»e>*T, 77— w^(4te©i:*«7?Mi|s(-t-t>4 LT, S« 
[0 0 2 5] £L±<D£ o Id, 7*c h ^**ScWsrtg/*ftB 

tt^F+^-C-fct), ^©efeAd5M*tvSo 
*r*i-««KSrSB2©j*^i:LrJn*.«ri:»!:J:9, 7° 

40 [0 0 2 6] H'57*n K^S^i*»3#5«BttSr* 
1-S^WtUTf4, N, O, S, PCDJ: 5*H^FSrJb!E 

- N R-CO-R, R-CO-O-, -O-CO-O 
-OH, -S-, -NH-, -NR-, -S i- 

foSo r©7*o b^g#«4:*9#5»(flC«:*i-5*K 
14, 7*n h^©»KSr{Ejt-rs«ltg$^UTV^H»iJ: 

so t*^^ #yv-4)fT?fc-3tt±v\ 



[0 0 2 7] AfleftfcttKi: Lttt, -O-SrgT 

b\ #yyfvy«VK, #y ^^i^ 
t^rv' b\ v-p^i^v-S. y/HBftif*:* 

3— /K #!I7!)A'TA'3^ # y :/p l:•A^r/^'P — 
/K /Ky^^/-/K ztfy *^y/WTA^~^ftif£^ 

;v^7^^v'K> 4<y ^Ul/*;V7 4 h\ tfy^P 10 

tf i^*/^^ h\ tfv -f^xsi/^^y 4 h\ ^yr/w 

7 ^\s^*>V7 4 h\ v^p^/u^ K«ft2f*r*tf 
t h\ atfy^VW?:^ atfy^nlfV'WS 

/Ky^f ^w^v, # y^^x>f /HKft 

4f«r*lf SnirdS-CSSo -O-CO-O-^tfW 

**-c#s. ::*LfeKiR£S;ft5fc©^ftv^i:W: 

[0 0 2 8] JifS^p h^g*«4:ft5#S«IMft«r*-*- 

fcc£9. zKJ;9 t>*v^aUE«J«-C««'C*5ftif. ffi* 
(DmJ&Z'&ZZ. Lt^ot, -LfB^fC^L 

tfflts^aotftt^ «*.tf*a-c««i-6ft6 
t>"^-efe£o ) N i o otittja-efleffirsftfetf-t^ 

p h^e*ff*^-tlB«KS:««rt"SCi:*"e*ftv\ 

[0 0 2 9] JblSOj; ^ft^P h>-S*»tft9#5*B 
tt«r*1-*»Jt«>iB«ftaA*W:, h^SrftWpIffi 
ft^fBX<0»i:««KBB«UTV^o ±18* 

tN 2 Oit* (N2/N1) ^0. 5-3£ftSJ:? 
I-, ±fS^n h^SrScWprteftttBaKSr^i-SKat^^ 
*4Mc±1B:/p h^S*»^ft9#S»ffi*:*"*"5*K 

0. 5 JblS^KicS^i-^^n h ygt 

£i* £ ft 9 #5»tt^«d5±ia-&ffiSO*<^^*}« t V^ 

ft 9. (^n b^Sr*fcWRlteft , fflBa*r*i"*a* 
#ftv^£lcft*o iBK, _tfBJt^3«:S^5i:, ** so 
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te^p h>-g^i:ft , 9#5^S:^5^iKofi** w r 
5#«ftJfa**S < ftflifl^T* MoT/nh^ 

fcft5«fc5^ ±IB>^p h^SrSctHFrigftWIgSSr^i- 
StfHfc^^fc-hlB^P b^a*«8i:ft9»5«fW!lSr 

[0 0 3 0] JK±d s *IS'KoS*Wft*fi8i"e*>5dS, -h 

Bi:tt*»^ h^SrttHlPll6ft , fftB*Sr*i"*WK 
:/p h>-S^i:ft , 9#^^^^-r^jKm^^^ 

<nmfc*-7 7 — u>\£ft&£ tv^> J: 5 ftfit** i 
^*::fc#2»*«re*>S. ^p h>'**ffiRTffift'BrtB2E 

^ * ^ f 5 Wi^tt 7 ^ ^ (77- 

u>mmm t -jnv^fmm 

T?*>«!B2<o^t>lRl«l<o^«aSr*U im<of&Vt 
Sr^PTSC^Mft^ ^5»2©^*fiAt5wk 

[0031] ±E7 B Phyfii*ft -t0>**Bfa<w£ 

S*J!f*rtf 5r fc3&S"C#So ra>8^ 

^-C&9, ^PbyoglMilft^lt 

■srigftW^WWfcU-CH:. yph^etMtts 
fct+Pl«^i\ fifcBttt«r#i"5t>Ofte>, #UH&£l*b 
ftv\ A»ft5e«tt«:#-r 

^v^, ^y ^^{bvf^yx^ftifSr^f^- fc**-e# 

[0 0 3 2] ±15*^^^^ p h tt\ #1^1 

^2Hi:. ^tt^oWffiK^^$tifc^P h 

m^ft^x ^ ft if -e s> s o 

[0 0 3 3] EXT, ±I5^p h ^e»»Sr*R3|sHl»^a 



(7) 
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* %=-XJ*tem 6 (Dfe^miZTFlr £ 5 left K> . by 
l tt* l (fc 2ir^2^ (fci: 

(H + ) ttHB^B3*(RllC»oT*l«2«(*»feJB2« 

[0 0 3 4] 07 ictt, h >-e^#S:/gV^ 

1/3 a fc*n**i**Xtt^**-tirfcEfc»rtJ't-«A« 

JiBA*2l4« J T-8«r, jE«I 3 f4«^ 9 Sr^fUTfe 9 , 

tt, A«2«-CttS|CAP 1 2*>&**#«#£i'U #tU 
pi 3 (rftfttmfcv^ifcfcS. ) *>&#HiS*L 
5 e (H 2 ) 1 4d5«g8Sl 5 Sriiigi-^rat-^n h 

6^6>*«S1 7lc«|feSn'C»«P 1 8^fiia»3** 

[0 0 3 5] *^S«*<D«»«»r4, 
lt/n h^illoo, A«2ffl|^fe«l&$ixs^ 

^rA«fc e*ft«rHSr.i 

[0 0 3 6] 

[0037] mmmi 3° 

Ceo 77-l^^^2 g ^S«t3 0ml flcg 

m ^-/woc — x /Wilfcdtflia £r fr o T v > ft v ^ S: ffl V ^ 

M/KD2 : l»^«t?2l§Hfc#»Lfc«, 4 0 < Cl£T® 

- I Ray^^rffofcir r 5, XSfc (Chiang, L.Y. ;Wang, 40 
L. Y. ;Swirczewski . J.W. ; So led, S. ; Cameron, S. , J. Or 
g.Chera. 1994,59,3960) K^SftTV^ g^fft^*^ 
S^OSOs HSSr*tf7 7 — I 

£fc e -frrft**tfc7 9— ^>»»#H:, Ceo (OSO 
3 H) e (OH) e T-fcSo 

[0 0 3 8] ±B<D»*fctt»£*fc«, /5r^*£>7K£ 



12 

r(D»*tt^^^-«JB*Sr-«)**ftV^»cfcd* 
[0 0 3 9] fifc^Ufc^Wy h«r/BV\ &m<f ^\+—jf 
**t-e*to^uy rW:7MHz^f) 

0. 0 1 Hz *t?(DSS8fc«JE (SH0. IV) 

[0040] fig^ufc^i^y ho-f ^^^*ay^ 

ftm-o^HttnmsrAs^fctf-ctrSo -*u^ 
y hrt»^fev>Tft^63&^w«B j f-<oe»*»tf#aE 

v^f*. -Y^t o -^v^<oj*»^o^aft±#^«ay 

ft<, *tlEkft<DffiW$L*. t^Wt^fcSr^ 

[0 0 4 1] ±lSW««*«^*&Jx5RaoX<*ffl>t 

jiSftSo H8tt. »2^^"CfcS*<^i8JD*4:e3» 
*^M^^tt)^fo^o r<z>BI8^e>eafe^ftJ:5 

^itu. *<0«tefc*9£fcLTv^v\, — £\ 201 
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